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Introduction
The Bengal Basin is located in the northeastern most part of the Indian subcontinent, occupying whole Bangladesh, west Bengal, Assam, Tripura and part of Myanmar. It has been originated between the collision of Indian, Eurasian and Burmese plates building the extensive Himalayan Mountain Belt to the north and Indo-Burma Ranges to the east (Fig. 1 ). This basin lies between the latitudes 20°34' to 26°38' N and the longitudes 88°01' to 92°41' E. Sedimentation of the basin comprises ~22 km thick in its central part Hossain et al., 2010) . The Bengal Basin has been divided into three geo-tectonic provinces such as the Stable Shelf, the Central Deep Basin and the Chittagong-Tripura folded belt .
Tectonically, the study area is situated in Nhila Anticline of the Chittagong-Tripura Folded Belt, southwest Bengal Basin, Bangladesh (Fig. 1 ). This fold belt increases eastward, subsequently merging with the Indo-Burman Ranges (Uddin and Lundberg, 1999) . The studied Nhila Anticline is ~28 km away from the Cox's Bazar district, and is very close to the international border of Myanmar (Fig. 1) . The stratigraphy of the southeast Bengal Basin of Bangladesh is shown in Table 1 . The lithostratigraphic succession of the studied Nhila Anticline area is subdivided into the Bhuban, Boka Bil and Tipam Sandstone Formations in ascending order of Miocene to Pliocene in age. The Bhuban Formation consists mainly of sandstone, shale, silty shale and occasionally conglomerate subsequently deposited in deltaic environments. The thickness of the Formation is >3000 m (Gani and . The overlying Boka Bil Formation consists predominantly of shale, silty shale with subordinate siltstone and sandstone. Depositional environment of the formation was also deltaic. The thickness of the Boka Bil Formation is 1500 m (Gani and . The contact between the Boka Bil Formation and overlying Tipam Sandstone Formation is errosional. Fig. 1 Location map of the study area showing major tectonic features of Bengal Basin and adjoining areas (modified after Alam et al., 1990; Khan, 1991; Reimann, 1993) .
The Tipam Sandstone Formation comprises mainly of sandstone with shale, siltstone and occasionally conglomerate subsequently deposited in braided river environment under fluvial regime (Gani and Alam et al., 2003; Roy and Roser, 2011) .
Stable carbon and oxygen isotopes are widely used to evaluate the diagenetic environment and depositional processes (Armstrong-Altrin et al., 2011) . Carbon isotopic compositions of pedogenic carbonates have been shown to reflect changes in atmospheric pCO 2 levels over geologic timescale (Cerling, 1991; Robinson et al., 2002) . Oxygen isotopic compositions of carbonates are much prone to alteration during diagenesis and/or post-depositional modifications (Hudson, 1977; Viezer, 1983) . However, the isotopic composition of soil CO 2 is largely controlled by the proportion of surface plant biomass using the C 3 (Calvin cycle) or C 4 (Hatch-Slack) photosynthetic pathways (Cerling, 1984; Alam et al., 1997) .
Stable isotope study is rare in the Bengal Basin of Bangladesh. Therefore, the objective of this study is to evaluate paleoclimate and paleoenvironment proxies using stable carbon (δ 13 C) and oxygen (δ 18 O) isotopes of bivalve shells and calcareous sediments of the Nhila Anticline, southeast Bengal Basin, Bangladesh. 
Results and Discussion
Average stable carbon and oxygen isotope values of Mio-Pliocene bivalve shells and calcareous sediments of the Nhila Anticline are shown in Table 2 . (Bellanca, et al., 1995; Armstrong-Altrin et al., 2001) , and also controlled by meteoric water conditions Matthews, 1977, 1982) . These wide variations of δ 13 C PDB values further indicate that salinity gradients can modify the isotope values or the strong influence of freshwater environmental conditions. The δ 13 C PDB of carbonate is always show wide range of variation that is more related to plant photosynthetic pathways (Cerling, 1984; Cerling et al., 1989; Alam et al., 1997) . However, the elevated algal population and photosynthetic activity in the shallow marginal marine environment can give positive δ 13 C values (Milliman and Muller, 1977; Nelson, 1988; Armstrong-Altrin et al., 2011 (Keith and Weber, 1964; Veizer and Demovic, 1973; Nagarajan et al., 2008; Armstrong-Altrin et al., 2011; Hossain et al., 2012) . Dettman et al. (2001) (Friedman and O'Neil, 1977) . 2 These values are calculated by assuming a paleotemperature of precipitation of 20 o C and 25 o C (e.g., Wright, 1987 ) and using the calcite paleothermometer of Friedman and O'Neil (1977) . (Table 2) . Shackleton (1968) and Meyers and Lohmann (1985) reported that the seawater composition is inferred to have varied between -0.5‰ and +0.5‰ SMOW. (Fig. 2) show poor correlation (r = -0.20) with parallel or rather negative trend. Marshall (1992) and Buonocunto et al. (2002) reported that strong positive correlation between δ 13 C PDB and δ
18
O PDB imply diagenetic alteration of carbonates. The poor correlation and scatter distribution in both bivalve shells and calcareous sediments in the Nhila Anticline reflects variable degrees of burial diagenesis and/or the potential effects of meteoric waters (Quade et al., 2007) . 
